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The Semiconductor Optical Amplifier (SOA) is presently commonly used as a booster or pre-amplifier in 
some communication networks. However, SOAs are also a strong candidate for utilization as multi-
functional elements in future all-optical switching, regeneration and also wavelength conversion schemes. 
With this in mind, the purpose of this paper is to simulate the performance of the SOA for improved 
amplification and switching functions. The SOA is modeled and simulated using OptSim software. In 
order to verify the simulated results, a MATLAB mathematical model is also used to aid the design of the 
SOA. Using the model, the gain difference between simulated and mathematical results in the unsaturated 
region is <1dB. The mathematical analysis is in good agreement with the simulation result, with only a 
small offset due to inherent software limitations in matching the gain dynamics of the SOA. 
